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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Autoimmune polyendocrine syndrome (APS) type 1 is a rare autosomal recessive disorder 
characterized by autoimmune multiorgan involvement. The disease is caused by mutations in the 
autoimmune regulator gene (AIRE), resulting in defective AIRE protein, which is essential for self-
tolerance. Clinical manifestations are widely variable. APS type 1, also known as APECED 
(autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy) is defined by the association of 
at least two of three major component of diseases: chronic mucocutaneous candidiasis, primary 
hypoparathyroidism, and autoimmune adrenal insufficiency. Treatment is based on supplementation 
of the various deficiencies, and patients require regular follow-up throughout life. This article 
describes two cases of patient with APS type 1in a same family.  
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INTRODUCTION 
 

The autoimmune polyendocrine syndromes(APS) are rare 
endocrinopathies characterized by the coexistence of at least 
two glandular autoimmune diseases.1Additionally, non-
endocrine immune diseases may be present. An imbalance 
between effector and regulatory T lymphocytes is the major 
determinant of the autoimmune poly-endocrine diseases. A 
subgroup of T cells recognizes peptides of target organs. HLA 
alleles determine specific tissue targeting. B lymphocytes 
stimulated by T lymphocytes produce autoantibodies. T 
lymphocytes contribute to cellular damage and patients display 
a variety of self-Abs against proteins present in the affected 
organs.1 

 

APS is divided into four types based on the endocrine glands 
involved and presents with other clinical features. According 
to the Neufeld and Blizzard Classification of 1980, there are 
four main types of APS.2The most relevant features are 
described in table 1. 
 
 
 
 
 
 
 
 
 
 

APS type 1, also known as APECED (autoimmune 
polyendocrinopathy-candidiasis-ectodermal dystrophy), 
MEDAC (multiple endocrine deficiency autoimmune 
candidiasis syndrome), juvenile autoimmune 
polyendocrinopathy, or Whitaker’s syndrome, is defined by the 
association of at least two of three major component diseases: 
chronic mucocutaneous candidiasis, primary 
hypoparathyroidism, and autoimmune adrenal insufficiency.2,3 

The presence of only one component is sufficient for the 
diagnosis if a sibling is affected.4 

 

The disease is rare with an incidence lower than 1 in 100,000 
inhabitants per year5. The highest prevalence of APS I have 
been found in populations characterized by a high degree of 
consanguinity, particularly in Iranian Jews (1:600–9000), in 
Sardinia (1:14,400) and Finns (1:25,000). In the general 
population, APS I is a very uncommon disease6. APS type I 
usually manifests in infancy or childhood at age 3-5 year or in 
early adolescence and, therefore, is also called juvenile 
autoimmune polyendocrinopathy7,8 The female-to-male ratio of 
APS-1 varies in different reports, from 0.8:1 to 2.4:13,9. 
 

Mutations in an autoimmune-suppressor gene (AIRE, for 
autoimmune regulator), which encodes a transcription factor, 
cause the syndrome9. The syndrome displays an autosomal 
recessive inheritance, but a unique autosomal dominant 
mutation of AIRE has been described in an Italian family 10. 
The disease was related to abnormalities of the AIRE gene, on 
the long arm of 21st chromosome comprised of 14 exons 
resulting in defective AIRE protein, which is essential for self-
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Table 1 Characteristics of the autoimmune polyendocrine 
syndromes (APS) 

 

APS type 1 Chronic candidiasis, hypoparathyroidism, autoimmune adrenal 
insufficiency (at least two of them shouldbe present) 

APS type 2 Autoimmune adrenal insufficiency (must always be present) 
+autoimmune thyroid disease and/ortype 1 diabetes mellitus 

APS type 3 
Autoimmune thyroid disease + other autoimmune diseases 

(excluding autoimmune adrenalinsufficiency, 
hypoparathyroidism, chronic candidiasis) 

APS type 4 Two or more organ-specific autoimmune diseases (which do 
notfall into type 1, 2, or 3) 
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tolerance. 11More than 70 different mutations of the AIRE gene 
have been identified 12. 
 

Case summary 
 

Case – 1 
 

A 13 year old girl of consanguineous parents, presented with 
the history of repeated oral thrush, fungal infection of nail 
since 1 ½ year of age. She was diagnosed as a case of 
hypothyroidism since 2 year of her age and on treatment with 
thyroxin. She developed alopeciatotalis at 8 year of her age. 
She has episodic epigastric pain for last 3 years. She has pain 
and deformity of small joints of hands for 1 ½ years.              
Her school performance was poor. Her elder brother has 
similar problem but less severe form and her father and 
grandmother have hypothyroidism.   
 

On examination she has alopecia totalis, absence of eyebrows 
and eyelashes, blackening of palmer creases, and pitting, brittle 
and thickening of nails (Fig-1). Her small joints of hand were 
deformed with restriction of movement (Fig-2).Her IQ was 
moderately low. Her pubertal development was age 
appropriate (tanner stage 3). 
 

Investigation showed Hemoglobin (Hb) (13.6 gm/dl), ESR (20 
mm in 1st hour), TC (10,980/cmm), Neutrophil (56.7%), 
Lymphocyte (33.3%), Monocyte (6%) and Eosinophil (3%) 
were normal. Her S. Creatinine was 0.6 mg/dl (N- 0.2-
1.1mg/dl), SGPT was 17 U/L (N-7-56 U/L). FT4 was<0. 
03pmol/ (N-9.14-23.18 pmol/l), T3 was 0.2 ng/dl (N0.2-
0.5ng/dl   ) TSH was>100μIU/ml (N- 0.37-6.00 μIU/ml), anti 
TG Ab was> 3000 IU/ml (N-upto 40IU/ml) and anti TPO 
Abwas >539 IU/ml (N-upto 35 IU/ml) were suggestive of 
autoimmune hypothyroidism. Plasma ACTH was 89.3 pg/mL 
(N- 8.3 – 57.8 pg/ml), basal cortisol was 169.7 nmol/L (N- 
1101.2 - 690.0 nmol/L), 60 minute after rapid ACTH 
stimulation test s. cortisol was 208.1 nmol/L (Partial 
deficiency) consistent withpartial adrenal insufficiency. 
Hypoparathyroidism and diabetes mellitus were excluded by 
investigation. Her tTG IgA was normal (12.5 u/ml), ANA and 
anti-ds DNA were negative. Duodenal biopsy showed 
lymphoproleferative lesion suggestive of gastritis. Hearing 
assessment showed conductive deafness. 
 

So, two major endocrine organ abnormalities along with 
mucocutaneous candidiasis, ectodermal dysplasia all lead the 
diagnosis of APS type 1or APECED syndrome.  
 

Case -2 
 

A 14½ year old boy of consanguineous parents, brother of case 
-1 was manifested with hypothyroidism and muco-cutaneous 
candidiasis since 3 year of age. Investigation revealed partial 
adrenal insufficiency with normal blood sugar and parathyroid 
status. Later on he developed arthritis of small joints of both 
hands. So we diagnosed the case as APS type 1 or APECED 
syndrome.  
 

DISCUSSION 
 

APS-1 ⁄APECEDis an autoimmune syndrome appear early in 
life, typically in infants with persistent candidal infection of 
the skin and mucous membranes. The diagnosis of 
autoimmunepolyendocrine syndrome type I is made later, 
when hypoparathyroidism or adrenal insufficiency is 
recognized. The main component of diseases develop in the 
first 20 years of life, and further associated diseases may not 
develop until the 5th decade or later.2 1In our patients 

mucocuteneous candidiasis developed at 1½ year of age in 
case -1 and 3 year of age in case-2. Chronic superficial 
infection with Candida albicansis the most common 
manifestation in APS type1. It is present in almost 100% of the 
patients and affects the nails, the dermis, oral, vaginal, and 
esophageal mucous membranes.13 APS type I results from 
biased Th2 immune responses to self-antigens and defective 
protective Th1 responses against invasion of yeast Candida 
albicans. Chronic mucocuteneous candidiasis is the first major 
components of APS type 1, often occurring before age five13.  
The prevalence of adrenal insufficiency is 60%-100%, with 
peak incidence around 12 years of age14. As a life-threatening 
condition, adrenal insufficiency should be diagnosed before it 
turns symptomatic. Both of our patients have partial adrenal 
insufficiency and developed around 12 year of age. In a study 
patients with PAS I, Addison’s disease was found to be 
significantly associated with the HLA-DRB1*03 allele15. 
 

Autoimmune thyroiditis developed at 2 year of her age in case-
1 and 3 year of his age in case-2. Hypothyroidism is relatively 
uncommon, affecting no more than 30% of the APS type1 
patients. Hyperthyroidism is extremely rare 13.A higher 
frequency of autoimmune thyroiditis is observed in patients 
with APS type1 caused by a specific mutation, the G228W 
missense mutation10. 
 

Our patients have no hypoparathyroidism (HP) or T1DM and 
normal pubertal staging. HP has been reported in 70%-93% of 
the cases and it is usually the first endocrine disease to 
develop14. When adrenal insufficiency is the first 
endocrinopathy, susceptibility to HP appears to bereduced16. 
About 18% patients of APS type1have T1DM. The highest 
prevalence was seen in Finnish patients17.Our patient has 
normal puberty. Hypergonadotropichypogonadism appears in 
12%-60% of the APS type 1 patients, with a prevalence three 
times higher among females3. Half of the affected female 
patients have primary amenorrhea with absence or early 
interruption of spontaneous pubertal development, and others 
develop premature menopause13. 
 

Case-1 had non-endocrine diseases such as alopecia totalis, 
nail dystrophy and rheumatoid arthritis and case-2 had 
rheumatoid arthritis. Ectodermal dystrophy refers to the 
alopecia, abnormalities of the nails, enamel hypoplasia of 
permanent teeth, keratopathy and vitiligo may be seen in 
patients with APS1. These findings are not all necessarily 
present in every patient with APS type 1, but can develop as a 
result of specific AIRE mutations. 
 

The frequency of alopecia varies from 29–32% of cases and 
involves scalp, eyelashes, eyebrows, axilla, and pubis18.  
 

Alopecia appears from 3-30 year of age. Self-antibody to 
keratinocytes of the hair follicles were found inpatients with 
alopecia.19Alopecia was also found to be significantly and 
positively associated with the HLA-DQB1*030220. Ectodermal 
dystrophy involves the nails, punctate nail dystrophy is 
observed.19 Our patient, case-1 has nail dystrophy that was also 
reported by Ahonon, he observed dystrophy of nail in three out 
of forty six patients in his study21. 
 

Gastritis was observed in 13% -15% cases in APS-1 and, most 
of them were positive for parietal cell antibody and case-1 has 
gastritis22. Ahnenon et al found rheumatoid arthritis in one 
patient and we observed rheumatoid arthritis both of our 
patients3. 
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Calcified plaques of the tympanic membranes in patients with 
no history of ear infections were described in one third of the 
patients with APS type 1 by Ahonen3. Case -1 have conductive 
type of deafness without any ear infection. 
 

The treatment of the APS type is dictated by the individual 
disorders. Our patient was treated with thyroxine, 
hydrocortisone and fluconazole. The patients are on regular 
follow up for strict control of existing problems and detection 
of any new problem. The role of immunosuppressive therapy 
has been reported in several publications. Immunosuppressive 
therapy seems to control malabsorption and pancreatic 
insufficiency, hepatitis, keratitis, alopecia, and other 
symptoms, but with variable results23. 
 

Patients with APS type I require close monitoring that prevent 
delayed diagnosis of additional autoimmune diseases e.g., 
Addison’s disease and hypoparathyroidism, which can develop 
during course of illness as well as oral cancer, which may 
develop if candidiasis is not treated aggressively. 
 

CONCLUSION 
 

APS-1 is a rare complex syndrome characterized by multiple 
organ damage. The presence of an immune-endocrinopathy 
warrants the search for other endocrine hypo-function. All the 
patients need treatment of existing problems and life-long 
follow up for the detection of new components of the disease. 
Treatment and follow-up are requiring a multidisciplinary 
approach. The main objective is to preserve the patient’s 
quality of life and psychosocial support is essential for most 
patients. Early recognition and replacement therapy can be 
lifesaving. Patients with adrenal insufficiency should carry 
acard with information on their current therapy and 
recommendations for treatment in case of emergency. 
Physicians should be able to promptly recognize and treat new 
disease components, which may develop throughout the 
patient’s lifetime. 
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Figure 2 Arthritis of small joints of hands 
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